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[US] 74 X t- • *<7m& 1 8±-CT-y 7-X h y - 
AADSUI^fcJtf I SDNft^£SH3g*3 2jK> 
gft^S AD S LgfH82 0 o 

[JBSHfgl] SH«*3 2OADSLi*fit8l0 0 
ADSLlf*5I SDNM^SSgtKHfcfflSL 

diz. I S D NEftStgfflJ: 9 _Le>ES3&£BT 

ADSUt^£i*#t6. -USSWTtt, ADSLgfl 
182 0 OJi. 3mffl&7 4)l>?201. 7i-u7/Ti? 
?)V - ayrt-f 2 0 3, risX~? 2 0 5. ©27- 

yx£&2 1 oaxx/T^tmnro-t^2 1 2£ 

rv^-^2 0 5JJ. ADSLg^^-XAy 
Kfc33&LSiU -HlfciOADSUI^fct ADS 
h OfTJtft, I S D Nft^S 



(51)lnta' 
H0 4L 25/02 
12/02 
25/03 
H0 4M 11/06 
H0 4Q 11/02 




1 

iwmm] ADSLsma (200, 220. 24 

0 , 2 5 0 ) TfoiX : Tfo^AD S Lf|^££tt6 

Ant. mjitzittmmm? < >w (201. 2 

21, 241. 251) ; rolffigSaffiS? -f /P? ( 2 0 

1, 221, 24 1, 2 5 1 ) C0i5ieaj^tC*S^$tUt 

*(203, 223, 241, 251) ; IfliET^P^ 
/ri'*** • 3yrt-?<7)mmiMz&&2tlt:AJ} 
i:. aj^JtiJr^rr&T^-^ (20 5, 227) ; if 
IEtS'*-* (205, 227) (OmSitiiMz^^tl 

tzx-ftt. mjitzftthmm/mmL^yrt-? (2 

10, 233. 247, 257) ; fcitfiufBlSIS/jg 
fcfc&ri yA-;M 2 1 0 , 233. 247. 257)0) 
imiilJjlZ&iiZtlKAJlt . f3-KS*ttf^ 

1M212. 233, 248, 258) ; tioTffijS 
$*lSwfc$:*#afc^-SADSLgf|® (200. 22 
0, 240, 250) . 

[f9*«2] ADSLS<i«(220) t*ot :T 
•^o:/ADSLfi#SrSttSA*t. iiiJlfcSrfrf 
«Bi3S7 -f 7k? (221) ; ffiBflWoBB7 4)V? {2 
2 1 ) <?miliijjtztt&ZiitiAjJt. mg.T1-u?A 

d s Limzm-Titinvmms-z. s as* t 

7tn//fy7^ • ay>W (223) ; mIBT^ 
o^/tS^jv • n (223) «0roisaj*fce 
S^^S»tS^2A*i:, £ 

mmm.m^4-ihthiit *^t&mm ( 2 2 

5 ) ; 10ET-+'a7/ , ?i?9fi> • =» W**-? (223) 
^BuEaj^tlS^^ix. B^fiESdRft^SrgftSA 

is*-? (227) ; mirris*-? (227) OmfB 
aj^fct^^timET^- r-3*utft-t£gft£ A* 

^3^-^(2 3 2) ; tiivmpm/ffim^y 
(232) ^>iiiEaj*tag^§ii. nifEia&stffl 

t<rr6T^A«#m-fe»ir ( 2 

33) ;fc.koT1gj£;S*iS,£fc£^fc?-SADSL 
Sflfl3 (220). 

imm3 1 wm®& (is) fc«frr &fc#>4)4>* 

^Jg*-C*oT : m/l^J£M^rr6ADSL^i^!■ 
$i^;:^63■$i^£J^S lig* (40); S2jmSkJ£»£3r 

-fhm2 m^mztir&z ft/css 2 m (4 6) -cj>^ 

mlB^l^J:l/®2Si![l3£^^«Srfp«gL^ 
lr\823g*(46) ;feJ:tfiMl«*(40) 
IS^$iX^S<aSIlI!8 (20 0. 220, 240. 25 
0) T'J>->T. 1ufE§fltilll]g& (200, 2 2 0, 24 
0. 2 5 0) B>iia!&lfcJ:tfSg2/^mjfcfr££fI 
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U B?lBm2^«S^^S:IIS«fc:|»*L. wlBSgljg 
£4i6£fl«ilHli» (20 0. 220, 240. 25 

o) ;££~>xmtf&ti. msiADSLmm&xvm 

IM%®4] 7tn/ADSLi^^f3-KtW 
mTbiT : WiTi-nr AD SLm^&fttgffi&im 

lt. r»§^r^D^ADSL^$4x.&g»e; 

10 ffBrfcfeSflfcADS Ut^£. I5E7^0^AD SL 

©ww-r s^a- ■ r-^fi^t^-tsg® ; fife 

• t-? Sgtfg : lz£ ^xmrtLZtit Zt* 

20 are&^-t : i5ier-)-o^AD s Lm^Zwtmmm. 

"tS&Pg : luiST^OT'AD S Lfi9£'7S/?»AD S 
L^K^-rSgpg ; fr^rx^/PADSLfi^tS 
^s^fitfcad-LT, ^fi^^r^/PADSL 
m^^4^^SSP& ; Me^fi^S9ar^;PAD SL 

y'^MD S L^^^-tSgpg ; IuSt^ - h $ 

ftfc^sEasaaT^^AD s Lm^zmmmmwT 
-ram : itXHM&ms^T^- h 

30 fi^SSSr^^ADSLffi^T^-KLt. f3- 
[0001] 

£>(CpL<(£. ADS L (asymmetrical digital subscr 
iber line)Sfi«(3H-rS. 
[0002] 

iwwmi (ans i ) tzx^xmsz 

40 Stll>^I SDN(Integrated Service Digital Netw 

2|e<7)6 43fOt*>y h/ff ( k b p s ) (D+v^lVV&Z. 
[0003] tTr^fS^fcV)©^-? • Is-hCDJ V 

mm%iz#mxz&£oiz-$-z>tiibM^ mmT-m 
50 mtf<mnz%h .ftyrjrt- -y—yMtzcoj: o % 



3 

i«r-* • u-y ■ v-t'x<7)tm&mmtoTi>& 
m.cmm*>yY'7-?x®%izmmx'*-r. ±y 

jxy- ^TMWfrtem&rym^&m^ jy 

?5?f4 7'y-t'xiz>gm:T-f ■ \s-Yitzli 
^«®W?-^S«}:5fc^3*iTVvfrK ADS 

L (Asynmetric Digital Subscriber Lines) tSfSHU K 

[0 0 04] DMT(Discrete Multi-Tone) fi. V4X 

ADSL^XrAffltLTANSI T1E1. 4 (A 
DSL) mm&lzX-yXWSiZtVt:. ADSLta, X 
y K • jl— f^coy^ yx Y 'J -J>&McDiz#> 2 6 k H 
z~l. lMHzO2 5 0*Offl»lJ<04. 3125kH 
z **i,iyH- a.— f\z X &Tv7XYV 
- J»^&(Ot:tfXO 2 6 k H z ~ 1 3 8 k H z CO 2 6 
^f-^^fcSr^-tS^DMT^fflV^tfLS,, 41 

tlh. T-f&MZ-VX-hX-tt^-r+vlMffl 

t"-y hfej^^S(bit-carrying capacity) lUt^t^ 
6. flHT. ADSLi/XrAtCfe^TDMTlrflJfflf 

[ooo5] tm<r)5xkm)]tfm.ztiz> t.7-m 
mrz>*xttT-?ivft{t-thzt££^xmte-i- 

S. ADSL^xAfct>»tl»T-^(i7W-At:it 

• X74*(tiae-slice)£a-r. 7ls-&frt>cr> 
t'y Mi. «-r/f^r*/kbW-hT«£^y r-gMC 
S^v *;Mc|!| 0 3T feh., -r/f-r *Mi 

ESMgK? Y)U ■ -b y h ££j£-f£ -tti-oTff 

^•ibsfi*. hp -fey Mcfcft^jasaa^K? 

h;Kfrequency-dcwain vectors^!. Gfflj£#i>J;tf:*; 

zz&tizmmLx. t'yh<m£W5{kf&. 

7-'Jx^& ( I FFT : Inverse Fast Fourier Trans 
form) (i. f$mkm®*7h/l>(0®mL/Teimmt:fr 

fc. f^^/rtn/' 3yyW (DAC) Ji. r 

ormmmvj x y - *rim]d&mr&. 

[0006] 

lffllfffflll£ott&mm] ISDNIl 0k Hz 

frt>80kHz<omm£mx®m-&. isdn&x 
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VADSLjiais-rs^sggffi^irr^T. isd 

Nf-^fc AD S Lf^?Ofi«t*R--y 4 * r- ■ 

^T±"CH«rfceaif * r t »i aiwwcr& h» 

^*Sr^Tfi6fc-ta«f*<7)*^)-OfcLT. «f*^(cen 
tral office)(OAD S LgfUitfO HzH80kHz 

w££*)m<ijmwbh. ztuzx^ADSLtsxx/ 

I SDNWMJiHHIClM|rC&4#. £T<7>^*;P 
flflflre&fcV W. ADS LI-rfrMXJU-r y Y 
10 JiffiTtS. 
[0007] 

imm\ HRfc. *2&9Jfi. I SDNilfittfflV^ 

tihvj x y • ^t^s±t. mm%£frt>miEztifz 

TfTX Y U-AAD S Lfi^^gfli-S A D S Lgfl 
3lffl3fe%£<I«(i. ADSLfl^tfl 

oiz. isd Nmmss&x 9i.ommu8.ftz 

tth&E.ZiXfzT vT'X Y 'J -A AD SUI^£i*fI 
"fS. -HitWCtt, ADSLgflKBi. ^«BI3S7-f 

t*t». fyX-^li, <KET -y 7*X> 'J —A AD S L 

mmK-x/ty Yizmi. ^tnzx*)ADSLm^m 

WADS LXtl^-r-/ Y ttGUzmttflZ. I SDNfi 

[ooo8] mm. emmitzxi.ADSLmtmi 

v^Wi^-Tn-b-yi?- (DSP) 11. 3^»7-'Jx 
£&(IFFT) 12. ®^IBi7-f;^l 3, 
30 llr/T-Tuy ■ (DAC) 14*5JOTJ«aI 

• ^Ti&tLxmztL&im&mmizm&ztiz. 

miomimi ouza^x. xa- ^y-t 
=7, G&mw^yv-y Y^ifcrtmsm^mmma^ 
mwzig&tz-r&tiiivmix^&ztiz® 

M^tufz^\ iiz. rpoTSb^yy-A'j fcS$ii 

^missfna 1 6 1 -y a x y ■ 1 8 iz&mnz . 

POTS Yyyis—rt\ 6Ji. m^mk. ttfr*> 
■"plain oldtelephone set j ^:ff)X^^)X 0 fclESft. 
40 5. 

[0009] DSP1 Hi. 777Xb'J-AADSL 
S-^L. ANS Tl. 4 3&mz±iXMfcZti&ik 

T«®tgs-^tr. dsp ik±, 3 2m^mm^>^ 

fttiZX^xmtl. ADSLtmiz£^XmfcZtL& 

x o izmfcwmm&mzm&m^imt. d s p i 

l^^T-^ ■ l^-h{i2 7 6^fOV-H/# (kW 
50 Itm&fttmt. DSP1 Hi. ffliKVyYVxT 



5 

£*Tf ^Motorola, Inc. fr&A^TO&frD S P 5 6 3 0 
£ J4.T tf> 2o<0fi*£;b-£fc: J: § . 

[ooio] iFFTi2tt. mLisyxfr&zvm. 

•y^- ya y^Th*). 8&(nmk<?>I FFTffi-^TO 
•b/^-CtiV^ IFFT12HU 2 7 6kW/s<0-f 

>k?13li. IFFT12«aj*t«^fl^7Jji:. 
JitfJfcfc^tS. ©«3BS7^;^l 3t±. #>26kH 

Wt£ia7 4/t*13(i, Rtt£2 7 6kW 
/s-caj*2r#^.&. DAC 14(±. IW7^H 
13oaS7JfcJgi&3*i*:AAfc. HiiJti^tl. DA 
C14J1. S«8M38r«$ii^r^;km^**fiS-tS 
T+u?i$mzmfrh. D AC 1 4tt, • t)V 

fifii5^-(resistor ladder) KZQMVffi&OD 

DAci4^a}^ts^§n^A^fc. mz®w\ 

47V ~/Y miXWfrtf) iitLXVJ Xh ■ 

1 8£WS&tUifH})k*&tt. w*m&7 4)V9 1 
5J±. 2 6kHz~138kHz<JMffia®«5-#t&. 
%Fm^*GM-t 4fcJ6WBHH-S*tfc POTSh5>^ 
->\'i6fct 0~4kHz«0«««2:«-rS. ftoT. 

•'<ri8A.<7)POTSh7y>'-Al6<0S 

Wi. 2-c«o«^ai^«aa[j£^aigL^vv7)-e. a 

[00U1H2& ft5H$1Sfc:J:6ADSL£fIlS2 
O^ya-y^^^C^t. ADSLgfHI82 0fcL + 
AJ§ (CO : central office) tZ$$bf& 7 */ TX hV~ 

«10fci:fcCHJ8T*4. Sffi«2 0fcL HRfc. 3? 
4Q6i7 * 2 l , T J tx*7/ ; f t J9fr ■ -avx—f 
(ADC) 22. l)l>923. Sffl7-'JX 

^Jfc(FFT) 2 4fcJ:tfDSP2 5££tf. 

7^/^2 111 Hswrv^eearaa/wry'yK^ 

®t£I3fi7-r/l^2 lfci, 26kHz~138 
kHz<7jffi§j®)$i$:#t&. ADC214. #«iffii7-f 

ADC2 2«. i/7-? TtVf, jS^jgGKsuccessive 
approxiiiationJ^t'ffigO^^T^O^/TV^^ 
^7jffiS-flWC#S. ADC2 2<±. 2 7 6kW/s<D 
• l'-r-TJfcft IW7^W23 
li. ADC2 2«aj73tS^Sn/v:A?3i:, ttttfciHi 
^6. jS4EKi7-fA'?2 3tt, 2 6kHzc7)®J3»& 
*-yh^7^L. 2 76kW/sOr-^ ■ W-h"C 
iMjft^?-^*.*., FFT24fct iSi£ffiS7-r/P:?2 
3tf>aj;>Jfc:«£3*i£A7Ji:. Jfc>Jt£:rr&. F FT 

2 4ii 3 2ffl^^S:4i. , msm\$mmii J: 
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tttfflQSfl*3rU ADSLHStioTfflSJ^r 

hWftZ&t. tt:. FFT{i. 2 7 6kW/s<7)T- 
* ■ DSP2 5I4. FFT24 

£4i.6SWJfc£*rf£. &*J. g<!«2 0{4i*fl«U 

o fc ^a-c&s^RswifiKotaigsrHfif-r & £ t ts® 

[00 12]@liiJ:tfE2S:-*8fc8ftf&fc. j*ff 
10 «10i>«t^Sga2 0{±, ADSLT-yTXhU-A 

■ t — 9 ■ i~**ju$t8m-&t:#>£wmx'$h. s^. 

poTSh5y^-;<i6«u ^ty^rxr- -'<r 
18±•Cl^ll^^;:IW£T§S. fi^T. ^SiSofHJli. 
ADSLemt^CffoClfc^T^S. ISD 
Nfi^SSr V A x V ■ 1 8 £ fc L 

L*>U Wmi 0frL>V4XY ■ 1 8iz$l 
^flSa5*fi^ti2 6kHz~l 38kHz<0ffiH<7)Ji 
«aa«^^rL. ^li0~8 0kHzS»StfiR^W 
-tSI SDNfi^tT^tSJtft. ADSLT^h 

■C. S3^^LSl9$-#BSLT$^>tPL<iiBW 
4. 03li. *K|HBtcJ:0^-fl^|51iaJb-CI SDNfc 

itXADs L^^ein$-^rflgfc:-r55im^-rA3 o 

Sr7*n-y^@je#C^1-. ®fl^XTA3 0li. ADS 
L>f*i4 0, ADSLiSHSSg*3 2, ISDNh^V 
y-A38feit;i SDNh5y^-A'4 6^tJ. A 
DSLSdJg*3 2l±, ADSLh7>'^-A34i3 < J: 
VA7V~/93 6Z1ttt. ADSLSHJg*3 2t«. 
xl^tx'3 VS1HS4 8=5rt'<0ilfilia*^^T#5. 
30 vMXh • ^T18(±, ADSL5HPS8*3 2 5:ADS 
L^4 0C^tl.. ADSL+3»H4 0Wi. h' 
r* • -9—^5 8^cfc'«0jl«gaSr|g^-C§ S . 
[00 13] ADSL#3fe^4 01i, ADSLh^ 
-A*4 2 7^44 Jr #tf. XT U >y ^ 4 4 
li, ADSLh7^-A'42iS: , y'(Xh ^T18(C 
JSnL, S€L)tI SDNfl^-tJiVADSLS-f-S-Ji 

44tt» I SDNilMi5J:^ADSL2lfHg*^<Oill 
fifi*i*V-4X r- ■ ^71 8tfe^tl.. -yfi4 
40 4{i. S^AD S LfI^§-£ I S D Nfi^^^STT^^ 

AADSLft^i: I SDNft#fcS~&i!ttl.m8&fcl:-& 
tJ. XT'J y^36(iX7-y>y^44t|^tJ:at«|g 
U ADSLfl^fcJ:t/I SDN«^^fc|BtT^ 

[0014] ^55 2 ^^{i3yta.-^Sg*5 0^i: 
<?)ffl<i^E«i, ISDNb7 ^/-A 3 8 lZt££Z'£ 

Pat. I SDNh5y^-^'4 6fc:{±. 3ytf A 
-^Jg*5 6fcJ:tX/'i;^{jm545:tg^T'^S. » 
50 flaflrfc. Sffi^XrA 3 Oli. 7 >f X h • 1 8±T 
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i sd Nft^iutf ad s Lm^m^mmaxx/^m &\ dach 8(4. 1 1 6 t^$^A* 

STOCTft. ADSLh7yv-A*34(4. 04. 0 fc. SSi}12 0ti^tl. DAC118J4. Hi* 1 1 

6 . 08* Jt«a 1 OtZ^tX 0 fc. AD 6±<^i£iffigr«^£77"0;/^fc^&-tl, . D 

S U*f!fl£-&tf . ADSL h?yS/-r(34fcL AC 1 1 8(4. - t>1>?, h!GM<?> 

Xh ^ri8?r^-LTADSL+^4 0(C;r yrx t&fcOD AC7-*f-:??-*£ffJfflLTt> in. #t L 

MJ-AADSLm^SrilHrrS. ADSLh?y>- <(4. DACl 1814. JIHK>?S/?/l'Hft£¥|Jflf-& 

;\'4 2ii«i:tAt>4^4 0(4. 01 2, 014, 01 62 «H&m**^5^ ■ rJW' • 3 LT« 

fc(40 1 8fcijtt£{il&9d AD SL flUSil*. &mmy 4)V9 1 2 2(4. ftj] 1 2 Ofcft 

h^>-y-A34*^r /r^h!j-A-T-^fi^S' mztuzxjjt. H4fcB*L*v*ea&istt>vf7*y-jr 

SfttS. WTTP«Bfc:SiHJ-rSJ;3t:. AD SL hy 10 K**LT*y4Ah ■ ^71 8fcg§g;S*utatfjfc£:*r 

yv-A34(4, I SDN^yhy-^Offl-fSEIfe f fft£Bi7 4>l>9 1 2 2(4. 1 38 k Hz-2 7 

8 J 0 bXV tJVIHRdt TT v rx V V - A A S D Lffi-f 6kHz Offlifi^Jr^rr 6 . 

£>-7 h*fci2gjEt-*. cioiKi$ft^7*yrx f y [0016] imps, mmi o o«. m-msmm 

-AADSL<t-§-(4. I SDNfi^fcRlftry-fXh • JfCI SDN h^y^-^'COlM^fc^tC. {gEEADS 

^718T'i*fre££. 4»Jfc^4 0<7)ADSLh7>v LTyT>thy-Afl|%'y>fXh ^T18{C4X& 
-A4 2«AD S Lgfflt8(4. I S D Nff-^S-®^iiBg S . &fHIS 1 0 0(4. 0«X*A«W* 

JP»Ls igiET-yrxhy-AADSLfi^S-TC^X^ I S DNfi<9rajtt8Rl£#fcft*L 

^H/HIWfcRU iiTDSPTfflv^fcftr^^ =Srv^aagt^ttlfc^sg-r5^tfcJ:0. ADSL^ytf 

&jiT-?£$m2ti&. ADSL4>iH^4 o*>^o^ ^>MWKifi»»xse-r£. sfiiai o o(4. a 

•>y*MJ-A AD SLJ4. I SDNS^tioTiSft 20 DSLvysiOPfc^udt-rSISfcDSP 1 l«9§WftCj>£ 

0IE(4. ADSL h7yy-A'4 2<r>y*)VX Y 0 -A . fcv*. fi£-?T. i*fH8 1 0 0(4. ft*H0l3MEiET. 

mM<ni&gm&~7 4fV9?>tivY*7m&[&XVA H10SHHI1 0*fc^ffiS^Jgifi8|<DADSLj£fI 

DSL h5 4 ny^y* h y -AgfUScoH flU>6flMTC» S . 

iglj&7 4;k?<0;$>y hXyjmmzgSif&ZttzX [0017] 05(4. 04<Di£<lSSl 0 0fci3Vvta£ft 

[00 15] 0414. 03<oam^xA3O-Cffll»^ RWHHfcfckvt. ISSBl(4. 09*.(f. V-yh/'V^y 

<ll,ADSLi*^lOO^)ISl||iS0IJ$-7*o-y^0^ (W/Hz) (power density) 

stCS*. AD S Lj£@ft 1 0 0(4. D S P 1 fflM*ffiftft£&U flitfH zmtST&l. . #11^ 

1 , I F FT 1 0 6 , H^lfilSIKinterpolator) 110, 30 {4. ltMa£MaftJ&-f*MPH: X -?TfES*l6 . 

*kim&~7i)V? 114, D AC 1 1 8i5it^«ai3i <-x?J V€(4 r P j fcfESft. £ft«JIIftWGHfti 

7 4/^1 22Sr£tf. DSP1 114. HlODSPl -e*S*\ »0|£Sfc-e(4. *»7>f hy>fX^«>-fe*o 

i tHte^«®«sigs-^ff u as*i 04S:-5-x&. -c*^ m&Hi. i sDmrnwcjo 

a* 1 0 4(4. *ii«i36^»«»45 J:tfH&£ft-£«- T#A3<i&«MHS***-. 

^&3 2ffl?)ii3ii/V*/I'£2 7 6*07-hVl£ (k [0018] H4fctfcfcH5t«Hi-*fc, 

W/s) CDr-^ • U-h-CfiSI-S. IFFT106 tfi^fi^l 0 8(4. 0-1 38kHzT£&=S:J3«&l£ 
(4. ft5^104K^?<l^A*t. JfJ^108fc^ «BHB1 1 Otl. fI^108£Wt£ 

IFFT106(4. 276kW/s«f-^ • V Zt£X Oaj^S^l 1 2^t&. Zayffl&M& 

-hTaj*104±-Cg»$fL5 3 2ffl<7)«3g^y.-K;P (4. 1 38kHz ^naak^'N^LTdX^hA' 

mami 1 0(4. **i o 40 tiws-friifcT**. act. xtti»7<f^i 1 

8t«^$ii^A*t. aSAl 12fc^^rtS„ USUI 4(40-8 0kHzc7)jg^c$r«gL. ^^aj^fi 

Bl 10(4. aj^l0 8±<02 7 6kW/s^SS«ffi ^1 16(40~1 3 8 kH zT'ifcHm'h$V>«Aff£ 

^Sr. Jfi* 1 1 2 Jt?>5 5 2 kW/stt0f|^fc^ftt t . 1 3 8~2 7 6 k H zf. ^S^«gg[ffiHT'S)5 

mmn 1 1 0(4. ffg<o«a«OT aWBim-f - 1 0 sosaaawtjw- & 

S-fOfflLT«^C^S. J&IWBi7^^1 14(4. 6. DAC 1 18(4. UJ^ft^l 1 6fcH®«t^t« 

1*5731^ 1 2fcg^$fi>tA* t . UJ* 1 1 6 fc SrW^ **Jtr**36». r^a^^T'^^^T^o^aj* 

S. *«|]i7<r^l 14(4. 138kHz^7h m^l 2 02r4i.&. =3:i5. DAC 1 1 8*«^V • t 

*7WHB*ffU 80kHz-138kHz*-Co- ;^*ffi2:iPIfflLT^?^5%^. ffikftx^ h/L 

/kt7 ttJ7Jl 1 6 ±T4x ^>^I.S^«fi (c^A$ixS4iHl^lfJ:l^-ti.ity>. jijnofi^jl 
^t(4. 80kHz]jn ; ^fi»Srfi-tx^WF«flqflEL 50 JHHHBB7 ^^jWSSMrikfcfntSfifcv^. « 



9 

ft:. &ti£m-7 1 tl>? 1 22*4. 138kHz~276 

kHz nmvommii s ^tcrnr s . 

[0019] V-i X V • *<T 1 8tig^$ixS ISDN 
tt^&7yfiq6E0>£«>. y-fXh ■ ^Tl 8±fc0~80 

kHz TWS^m*afg^w^siiMS-^&q?ftt s vi 

fc(cfKB&hfcVt. fc*£U SMlOO<9lW&7)fc 
tf>. £;h^2o<9jg^x^? WM4ffl£U5:^. fto 

■t. i*fniai oo*4. tshh**::. i sDNm^igfcp 

l$ft:. *ffiCD^l5ltl±-pADSLr y7*Xh»J-A<i 
^£i*flr£S. i2HH8 10 0*4. 

r 1 8±r i s d mmvmmmt: timztzm 

T%< .13 8k HxmtriWms&tinx-Z^thG: 

[0 0 2 0] 06*4. HBWiiM^XTATfflV^nS 
ADSL5*fliai 3 0^2S36fifHS:yo>y^®g#C 

i*<taioofc|H|«t:. i*fi«i 3 0*4. dsp 

11, IFFT10 6, ffiH@»110. DAC1 18 
tSXVfttm&y -i)V9 1 2 2 £il£>*4£T0 

[0021] u>u gfi«i3o*4. fiB^aBa^^/p 

9 1 3 2fcitfai^§ll 3 5 £rtj^r&£fcfcj; 
»10 0fctt^S. fiajMjS7^;^13 2Ji. aj* 

tm&y-UVfl 3 2*4. 2 18kHzELtT3rg$rfl 
■^x*;^*gia$<t^^ < t 3 (c l 3 8 k H z jy±<9E 
*&£«Srt£. Stg*Sl3 5*4. ifcJjl34ft:&8£ 
flfc&lJUji:. ^^^(MIXING SIGNAL) j tES 

<TJtm^^ftsiB27j)fc. aj^i3 6fcs-#r&. 

S£fi^i, 27 6kHzc0jgt8S£:rrS]EKS[fI^ 
aj^^-13 4ttr>'*^HI^<0T, 8^1 

^*4. + 1 1 - 1 t<offiv%tetmzfttz>Ti;7>i' 
jEmnm^t vx. m-z t h . dachsii 

as*l3 6*cg^Sftfc7Jj£*U flWBBa? 

1 2 2'W){itfj<g-f 1 38tlT5-z.t>tl&Ti-aym 

mzgm-t . ®im&y * >v? 1 2 2 a. aj^j 1 3 8 

ft:«83itf:A;>j£*rU a4coMffi«10 0fcov^T 
fc. D AC 1 1 8*^-7 • T/^^S-fOfflLT^g 

zzttzmztitzw i8fmii3o*4. mmi 00 
omigsrusrrs^^T'fcs. i*<i«ioot^ 
mm® 1 3 0 T-t, d s p 1 1 &mmmz$&Mrftz 

[0 0 2 2] 0714. 06OiM^«13Otfe^Tc£n 

t>fc:07£&f*LT. m^l 0 8. 11 2*405O*tJ£ 

3 4 {4. 0~13 8kHzT-*S&m?J®g£:r*-£ 
ffl!&lj§:7-r/l'?13 2fc:J;D. 138kHz~2 



(6) &gi§¥9-32 1809 

1 0 

7 6kHz-c<4^$<T^€^^^rr&„ mmi 

35 (4. 138kHz +£fc: LT fflflft^ 1 

3 4<om*^^ii*§-e. *<&fc»aHjfl»i 3 6<o 

^ 1 3 8 k H z~2 7 6 k H z -CqlrS^S^S^W 
■tS. Ifll l?i:|3iai('l 38kHz~276kHz 
<9^^E^£iiia$tfS^I£Sljg7 -f /l.* 12 2ft: 
JO. 0~138kHzOOTc*>Vvc;3&lc«Si3ft 
mfcHSfc:. • 18*4. 0~80kH 

10 ist-css. 

[002 3] 0814. 03<9jl1iS>'Xxi>.3OrfflV^ 
*U>ADSLi*{H»l 4 O<7>®3IUfe0!l£7*n>y;?0$ 
5ST*-f. 15ifcDJ:5fc:. &SOg**4^t#SB#^# 
SMITHS. JSfll8l 4 0*4. -«*=. DSP1 
1. IFFT10 6. fflfflmm 10, DAC14 2t> 
XtfffiWS&jIky 4 144 trizts. D S P 1 1 , IF 
FT10 6iiJ:aqglS@S&l 10*4. 04iJ«ktf06£ 
#!SLTit^U:J:-5ft:iWeU ^ft-plXtfcBJL* 
V*. DAC 1 4 2*4. ftttl 1 2{Zim£1Xtz\1}k. 
20 Hi*14 3i:$:^rtl.. DAC 142*4. 04*3 

4;tf06<DDAci \QtwmzmftLxi>i.\,w. D 

AC 14 2*4. mmiOOk&miSWjmyoU? 
1 1 4£fc*4i*fl«il 3 0*Ci>*t&ffiScffiS7 -f /P? 1 
3 2^^tlJ-fft:. tfcfjl 1 2ft:^^$<tSit 
t:SSS/i^^. < fo? 1 4 4J4. ft* 1 4 

3t^$|utA^t. 08tfcv^T0SL^V^HI 
W^7V y HSr^LT^-fXh • ^Tl 8tzW£Ztl 
Saj^Jfci&^S. Mm«ll4 0J4. ^Jifflii^^;^ 

144 ip i38kHz WFwmmomzmsttztitb 
30 jc«»ja^feh.4jjirc. mmi ootJ4M^. 

[0 0 24] 09*4. 08Oi&fiai4O{Ct5V^g£M. 

i>lzm9£mft&t. {|^108J4. 0~138kH 
z<0£fflT'^fi^x*;Mf£?rL. IfeJgUtm. Hi* 
ll^-l 12t)138kHz~27 6kHzTX^P^ 
*rt6 . ^rtJ. Jg^g^fi^Hk^ ^ ;^{4 2 7 6 k H z 
KLh<7)fi^-L*^L^U<7)T. DAC 1 4 2(4^itt 

L. ®ySIj§:7 -f/l/? 144*4. 0~138kHz<0K 
40 fflcom^t:t3»tl»x^df$-^-rs„ ^Jj, ft)gm& 

y 144*4. 04fc<kV06<^ajlii7^;^ 
12 2 *Oi^*^fe 0~138kHz »CtJ*t&*S=3r 

1 4 4*4. «^ffljfi7 4IV91 2 2&*) l>M&®&y -f 

[002 5] 010*4. 03iOafi^XrA3O'CfflV> 
^ilS A D S Lmm 1 5 0 4 Hjfcfifl* 7-Q -y ^» 0 

mx-^t. immm. dspi 1*4. i*fi»ioo, 
so i3o&£vi4ox'm^t>tvfi:DSPkmm-et>&. 



(7) &IIPF9-3 2 1809 

11 12 

&jjm*Tio4tzismztifc tcxjjt. ties^r^^ • tw*-5- 

fKEI FFT1 5 2 flUEl FFT1 5 214. 3 ^tfcJjfcSrWf S. 

2ffl<7)^ADSL^y^$-aU*15 3±T^i./i»n [0 0 28] g{UH2 0 0{4 v X h • *<T 

znmzmsmmmt. 5 5 2kw/s^j:o^v^ lsa^&ETyrxMj-AADSL^fcitns 

F FT 1 5 214. 6 4A# I FFTfc LTflflSSJu £ fc*tJW4«#r^iP ■ T-*£4-;tS. 

£T0~138kHzfcttfc^S3 2ffl«0«£A:Jj»i-fe* [0029] 01314. 01 2<0§fWg(Ct>V^TStftS 

o • x*;l^T'A*3*lS. ftfc. ^<9(gjEI FFT ^m<nx^ h^^^yyi^t. 01 3<^5 

J4. -k'ofc'5ra>lfc^ii>^tto*)A»oTV^C:ti/i>^ 714. *g»0^®Jgfc. tmoffimik LX&ZtiX 

tt&tfj^ZbG.X')* fSBfrffcT'SS^fcfcSg^fl*: 10 V*. #^77li s Plt#«g#^5:^rrsgm«2 0 0 

D AC 1 54tt. m^Jl 5 3tSKSn^Jjfc, OAA*JJ:V!B»WtJI«-*«!8WTa3*i*. £ 

aifll 5 6 SS3I)§7^^1 5814. ffl fc. r p j tg$n^^-xm*SfS*^ 

* 1 5 6 WHISiifcA* fc . 0 1 0 fcisv vcH^ WMft& . ^7 7«4H*Ofc»fcja?r. SIRS 0 T14 

v^eaiiim/wry-yK^LT'y'fxb -^rist an. hi 3. 015, 0i7t>j:tf0i7fc:tj^T. 

[0026] 01 114. 01 0tf«*fl8l 5 0fcfcWC I SDNfl»fc*W. 

sai*©^*aiHtis«to*' , ?7&* , r. i<rr, 01 [oo3ojgfi«2oo<7>iirfHc-?vvc. 012*5^ 

0fcfctfcHlltairt-*i:.«EIFFT152 #01 3£#!SLT§iB)ft-S. ±»«>J:3fc. ISDN 

tt. O-lSSkHzcOffiffltiJJtS-fc'offlxy^O mam. HRfc. O-SOkHzcofg^fc,!;*)*. I 

7Jl*>i&>. 0~138kHztli>V^T*K^x*;^ 20 SDN^l^^^j5^1o£^)■^O^Ji:^i:*^i8 0kHza;•C^O 

W5r^aS»fi#15 3*-9-i6. 138~276kHz mmm^hhifi. S0frt>m 38kHz (013 

*>AMdRi&&& as^i 04±r^x.^>ns^y--K;ps- t^r) *T#tt-r&s©i sdnx**^***. s 

**. DAC154J4. atfll5 6±Tattll5 30>fl <»20 0tJ:-jT5«tS#l6IBEADSLfim ± 

IH«4**1H»U dixdetMrm. s^v-5%*da iB^i*lia<oiiifi0i<o3*>co-otJ:^ra<l$^i 

CtLTl^63ix5^ 2 76kHzjyj:<0#.yh;fr 38 kH z~2 7 6 k Hz £tf>S^«Sl« 

^"5. «*HBi7*/l*l 58«. 138kHz~27 ^jEADSLT-/7"XhU-A^5:atSi|iai<0AD 

6 kH zcoKHco^^^ aas*. *«afc*>. -yrx s LmmzimiMi-. ztnz* *) . d sp 2 1 2(4. 

H-^718±T0~8 0kHz<7)ISDNm^£|ip?f ft#<7)02<9DSP2 5 fc&£ 0^l&&^<Tlff*. * 

te^r5^fc*J-C^S. 30 Ofc^fI«2 0 0£fl$^S3*h;fcJ:tflg&$;m 
[0027] 01 2J4. 03<OADSL>-XfA3 0<0 

ADS Lh^VS/W^OtCgVYCjHV^ft.* ADSL [0031 ] «J8offii7 2 0 H4. >y>fXh ■ * 

gfiS2 0 0^1*liH*:7ta*?H**"C*"*\ * 7 1 8a»63MLfcT*n*Wfc»MWW"*U I 

fl«200{4. 471^2 0 1 . SDNft^S^LT. ADSLl%7fD//fy 

■ 3 WW 2 0 3. f^-^ 205, KjT7 • 3 WW 2 0 3(3H8-&&£ t*»"C# £. £ 

-l»x^|2 1 Ot3ilfTV^/Hi^TD-t:yt2 1 2 fc. S'JOliifc0«Ti4. I SDNf|^J4. RJHfcfiRfitf-* 

7is*-f20 5fcL I SDN©i&i&7 ^. 7 ^ x • h-y(tax tone)^ #Hfctitt*POTS 

7-fji*2oitt. r*7 , *Mj-.MS#fcwt*-&fc fcictMSiifcu. ^o^<s»t:-rs^ 

K>'y-f^h^ri8WHiS*ifcAAt^rU 4>t^ 40 ^T<7)t^;H1-^K:o^T013. 015. 01 

WSto4fcR'9&4;L£i&A2 0 2&4r?6. T^o^ 7J3J:tX01 9liZjKtW}®&.7y7\±. *rv~T*)V7 

■ a WW 2 0 3(4. ^«Sfi§r»fI^£ ■ l^-K0^4T't**LT^ftV^fcfc®S$tijt 

58t«fc«>lU*2 0 2fc8KS*ifcA*k. ffl*204 ^. 

tSr^TS. I SDN©tSjffi§7^;^2 0 6(4. fy [0032] 7to^/fy"5';l' • 3 yA-^ 2 0 3li 

^m-t|&»tftfcftas»2 04waistutAafc, aj^204t^sn. aj^2 0 2±-cr^-n^ADs 

«WBftr«$fufcTs;^/Hi#**i * HJ* 2 o 7 fc Lft^^^t^tor zf9nmi*L h . saft^ss 

^^•1.. y*7>V>7y2 08J4. tU*2 0 7fc«^ 0»«4. 7to^/fy^y|, - 3 wW2 0 3tt» « 
?il^A*i: . JiJ* 2 0 9 i: Sr#t^ . iS37-D 3fWi/^v • • 3 W«-^T*i . ISD N«g 

^210fi. ffiA2 0 9(dCtt$^ubAA2:. Hi*21 iiS7</P*2 0 6i3j:tfTv;W2 0 5(i. $tf}2 

lti^th. DSP212J4. tij*21 lfc&^Sft 50 0 7±T4-i t>tvti I SDN<I^£S £ti 



(8) *fgfFF9-3 2 180 9 

13 14 

#204. 2 0 7(Cfc{t!>T-?- U-Mi552kW WTS. r^y-fy7y2 2 9(i. ftj}2 3 0t*g^$ 

/sf*S. ^^yT5 2 08{ila!3fo7)^y-9-y *l£A#i:, 23 1 fcfBSflfciiifii:*^*. F FT 

7yTS>*). ai#2 0 7tte^ft5. ?>y>V>7y 2 3 2»i. *#2 3 1 fc^^tl^A^i: . Httt^ 

208te, 013ttJV^T#S§#^2O9T*§ilSi DSP233ti. FFT2 3 2<0yj^J{Cfe^§<l 

^0-1 3 8kHz«7)^-XA'yh-tADSLm £A:fti. tB^r-^ iffiSftfctWjr 5^* • r-* 

y*?>V->772 0m. 7-9 • U-h£5 5 2kW [0 03 6] mi 5\t. %tm2 2 0iZ&\,*XffitlZ>& 

/s 2 7 6 kW/s ££J&t&. fris. 0^)Hife m^«^#<?>^77£*tt. gfH»2 2 Otf)Bft 

fflTfcL ^>-9->T52 0 8(i2i)-<7)lfcr'»-9-y fcovv^ m\ 4&Z.Vmi 5 k tUzMmth. IMP 

T'JV^-f&dfctc&SSJU:^. L*»U J3'Jtf>Hifc0! 10 flWHBi:mW2 2 ltt. 74xh ■ ^ri 8*» 

«*^- ^^ffiS7-<;^2 2Ui. iiiiJ222(D 

[0033] 0130^2 07, 209tO^T. I ^5 7fcOWCHl Stride. I SDNft^$-« 

sDNm^^com8mji®wr*ztix^&. mm »u ADsut^£si3i$-£s. ^t&iar&ft^- 

mmmgt Lxms&ti. ads Lm-^tmt l< t^o^/^^/p ■ ay^*-* 223 tr-^-i. ^ 

ftVVTj>*|fct-f 4. I SDNg«jffifi7 £. T+U?/?i?9A,- 

^20 i sDNm^<wit&t'i:m;itnzm$i ikm.m<r>7^)vmi^m.m 2 50m a^k 

•fhZkWnWCbh. FFTOluOr-^ • X tj-x.h. SHgg2 2 5li, fij#2 2 6te*3WCHl 3fc 

HJ-MrfcL X3- -^y-b7=5:i:c7))&!ni jjcfldfc. 0~1 3 8kHz«0^»dRKH-C. 138 

^-K^xTfcitf/aJtfc^^xr^&S (01 20 kHz*^2 7 6kHz<0^ga»/N>HtCADSLfi^ 

2. @i4, ai6fcj:t^i8t{±s^r) ^tfc: ^a(foiding) -tt. ADSLm^^mtmmiz. 

SSSflfcK ajVx-K«>xr*fct4V7h ISDNfi^{±13 8kHzA^2 7 6kHzt^gaS 

**7fcfc. 'J^SKBTf *BfitettHfl&». ^hT^TJW. ®«oBS7-<;^2 2 8«. 0 

[0034] FFT2 10li. ^y-9-y7-7208*> 1 5 izm&tiiJ]2 3 0fc-?WCjjr$-,i: 3 ISDN 

^ft^SrStt. ft1}209£.mhy*7>V>7720 ft^£3 £fc«sU «§U:I SDNfi^ijJtfAD 

8*^<o<i^5-i$Sfflis*^Sisas«fc:3aars . d s hW^i^y^-yryizmh . r^-^ 2 2 7co 

SP212li. FFT2 10fr^!fc&^fl^£g r*>y*y77 2 2 9 li, 5 5 2 kW/sCOx-? • V 

ft. Zcm^ZZ t>lZ&^LX. 03 tSrTh'T* • - h- Tffit&ffiir&fl^gJtT . JfJ#2 3 1 Ikhyc 

-A5 85rfc*oiH=^Mfc:J:oTffl^(i>tiS raj^- x^-MiWi^y^y 

*J tiB$^T^m5#r-^^4i.i.. gm«2 30 7*yy^iutfl#5-2 7 6kW/'s<7)^-hT^ 

OOli. >y>fXh ^T18±-CISDNfi^aij<0^ S. B*|c % I SDNmm)l®mt. 138kHz- 

IMPS- nT^t-tS mrX%< . l 3 8 k H z JgTFOJ&fc 2 7 6kHz <^«TO«*»£> 0kHz~ 138kHz 

* * • tifzm I S D Nff^J, ftj] 2 3 1 <0/7 7T*$*i 

[0035] 014«. *&HJtoSS2SIS&0»fcJ:65?fI &J:3fc. ADSLg#±TSilffc tT!2i$$^S. ft 

a2 2Ofr7-o.y^0J^T^-r. Sffit82 2 0tt. ^ oT. TOiBi7 2 2 1 tij:tfl£8fflj§7 

«BB7-f^22 1. 7tn//f^;^ ay/<- 2 2 8££-,xff bti&£mi\i. S4L<«:V«BI 

^223, SiS^225. t^-^227, FFT2 SDN®^>m*#Jg£Ste&t!>. I SDN«^ 

3 2i>«fc#D S P 2 3 3 t*tr. wJSffii7 4 ;W 2 2 «#«J^fi(tfUf , ^-X^> HAD S Lfi-^^«c 

Hi, iTiatZtSStStltzMlt. 222 40 ftWHftBlirtJif*. FFT232(i, tiJ*231*>/c> 

fcE?itfcai#t ^irts. t+u?/t s j*iv ■ ay ^nim^^x^mm^mmmm^wii 

^22311 aj#2 2 2fc«g^$^A#t. 22 SSg»^fi^DSP2 3 3fc^-x&. DSP 

4fciB$njtai#t5-^rrs. 3g»si225«. aj#2 2331*. ADsui-^s^tm-^u avjT-?t 

24tJg^$^^lA#fc. Sdr^y^ft-^SrSftS fB^^r^PaiAT-^S:. ffl«vXxA30tc}g 

27 6kHzwmmiZ1rt&]E1ffiX't>&.m 1 0 0 3 7 ] £fH!2 2 OJi. 0 1 2t^rTSfi«|2 0 

*fi225<i. 2 26ts$^aj#^frr&. fw otumwfc^taj^^^i,. **ru s^S22o 

-^2 2 7li. {S^iffiS7^^2 2 8feir;r'>yi?- tfcur. I SDN^^iii7-f;^2 0 6<?>ftbO 

y7-5229££fc. fil^Ki7-fy^2 28a. *# fc x {£8Sffii7 ^^iJitXS^lh^fflV^^. 

226fc|g^Sii^A#t. 230tE$<utaj#tS: 50 ti 0. ^TIKf^-K^xTJiJiCf/ifctty^ h 



1 5 

vm^tizv. %w>m&m?\z. rfctixvyvy? 

[00 38]Hl6li. H30^XrATJ8v^;h.6# 

x^t. s<iia2 4 0ji. «#aBS7 4^*214, r 

-to^/T^'^^ • 3 24 3, iSi£ffi§7 < )V 

?245. tKEFFT24 7;fc<ktfDSP24 8£t- 
ti. &tm&7 4>V?2A Hi. I SDNm^i3J:Vfg 
jET-y h »J-i»AD S Lfi^&^fcg»tS^»>y 
>fXh - ^ri8(cl^§^A*S-*^-S. ft 
«BI3i7 4;kr-2 4m. 24 2tS5iutai*t*1- 
T J txiy/ ; T t J9fr- 3^^2 4 311 Jt!*2 
4 2fctg^$ix^A*t. Ji5*24 2tJ3»t5m^<OT 
x7Al^«S^WS2 4 4 fcfB$*i;WgS[<7)iB;Jjfc 
Sr^t*. K$ji3l7>f/k?24 5{i. aj;fj244fci8 
SZtilzAUt. 24 6fcfB$*utatfJ*:£*-r6. «g 
JEFFT24 7J4. iS«6ffii7-f;kJ'2 4 5<oa};Jjfc:JS 
^SilfcAflfc. atfJfc£3rrS. DSP248&. 
jEFFT2 4 7^Jli*K|^S^A*i:. JfcfJT-* 
fc£§^tfl*i:^^rri.„ SI 7«. £fHIS24 0(C 

«24 OOiWttcoWC. HI 6iiJ:tfHl 7£#!&L 
TiftiS-ti. . Srfm. ®BB13§7 OV9 2A1 (i. 74 
8*>4gWc I S D N^^^^Jijg^ 
afcli^U 1 38kHz~276kHztf>$»j80£ 

T y 7^(>iJ-AADS Lfl^£a&$ * 
S. #t£ii£iF»fI^i. HI 7iz*t£o£lUj]24 
2iZ$-tt>tlh. Jfi*24 4tt. ADSUl-fafS/? 
A^MZiiK. ZtlZ 552kW/s«f-f • 
T'iS«Bffi#7 4 rt'? 2 4 5 fc-S-xS . iSi£ilii7 4 )\>9 
245tt. ISDN^£S<s,fcjiJiU Ht5 5 2k 
W/sOf-? • U-hTADSm^£j&SS-£&. 
[00 39] AHEFFT2 4 7li. JB^246±<0^ 

zm%mm^mmtm®iz%M-K< mtth. mi 

6(C^-T^iEFFT24 7Ji. 2 7 6 kW/scOV-b 
4>ZfS. ^3:*)^ 5 5 2 kW/s-Cr-^S-SftS fcv^ 
■3/*iT\ FFT210, FFT257, FFT232* 1 
t>felEZtLZ^h. HiEFFT247«. 276kW/ 
sCOr-? • U-hTcr>X.}Hj)t&. -TfUi. FFT2 

4 7<0tiJ*i& l"^^^) j I"*.! fctioTitlS 
£*Li>„ &IEFFT2 4 7«. fISWfcUi. 2 7 

6 kw/s aj^T--^c7)^s-#f t x o izgrnitntifz 

5 5 2kW/saj^FFTT&l». &tz. Z.tlt><7)lii 

FFT24 7*^H5^* J FFT210. 2 3 
2. 2 5 7A^ttJ^fc^^S«t3tHl»lI$^S. 
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